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PURPOSE: To suppress frosting of a freezer and also to prevent 
circulation of bacteria by a method wherein after the atmosphere is 
sucked in through a particulate filter and compressed, it is cooled 
down to remove moisture and gaseous contaminants, the 
compressed air is expanded to produce cold gas of very low 
rnK,o-r''^'^ ^"'^ ''^ introduced into an adiabatic closed space. 
CONSTITUTION: In a device fcr cooling an adiabatic closed space 
14 of a foodstuff freezer, a filter 20 which can filter particulate 
substances is provided and the air passing through this filter 20 is 
compressed by a multistage compressor 24. The air of high 
temperature and high pressure coming out from the compressor 24 
is cooled down to the vicinity of an ambient temperature by a cooler 
^8 and then introduced into a separator 24 to separate and remove 
water therefrom and then it is led to a turbo expansion unit 58 via 
vessels 39 and 40 holding molecular sieves for removing moisture 
and gaseous contaminants, a particulate trap 46. a heat exchanger 
50 and a particulate strainer 54 The cooled gas produced m the 
turbo expansion unit is supplied to the adiabatic closed space 14 to 
cirtH?!rI°°*^'*"^- the adiabatic closed space 14 ^ 

circulated through a particulate filter 64. the heat exchanger 50. a 
blower 70 and a sterilizing unit 74 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Process which it is [ process ] the approach of generating a frozen ambient atmosphere, and passes a 
particle filter for the flow of perimeter [ - 1 air inside closing space: 

- Process which compresses the flow of the aforementioned filtration air and is made into high pressure and an 
elevated temperature; 

- Process which cools the flow of the aforementioned compressed air to the temperature of a perimeter 
environment, and approximate temperature; . 

- Process which maintains almost same temperature and pressure of flow of said air while removing moisture and 
gaseous contaminants from the flow of said compressed air 

- Process which cools the flow of the aforementioned compressed air and is made into the temperature of 0 degree 
F (-17.8 degrees C); . ^ ^ 

- Process made into the pressure which the flow of the aforementioned compressed air is expanded and exceeds it 
more slightly than very low temperature temperature and very low temperature atmospheric pressure; 

- Process which introduces the flow of the aforementioned air into said closing space by very low temperature; 

- Process which does not make said air reintroduce into said heat insulation space although it removes after 
carrying out warming of the air by contacting said air from said closing space, and goods are cooled in such closing 
space or closing space is cooled- 

since — the approach of the becoming frozen ambient atmosphere generation. ^ , ,u . 

[Claim 2] The approach of claim 1 characterized by making it expand by the heat exchange contacted to the low- 
temperature air sampled from said closing space after cooling said compressed-air flow. 

[Claim 3] The approach of claim 2 characterized by applying to the heat exchange contacted with the flow of said 
compressed air after putting said sampling air to ice and applying to particle removal. ^ ■ r 

[Claim 4] The approach of claim 2 characterized by sterilizing said sampling air after heat exchange, and using it for 
playback of the equipment used for said moisture and a gaseous-contaminants removal process. 
[Claim 5] The approach of claim 1 characterized by making it expand after applying the flow of said cooling 

[Claim eU^heTq Jpmen^^Sch To°oTs' goodrto the temperature below -100 degrees F (-73 degrees C) - it is - the 
heat insulation means and; which put in the environment which consists of said goods cooled and air cooled by the 
temperature below -100 degrees F (-73 degrees 0) 

- Means which stabilizes the flow of filtration air at ambient pressure and temperature: 

- A . means to cool the flow of the aforementioned compressed air to the temperature near [ without loss of a 

pressure ] ambient temperature- . j . r. 

- A means to stop pressure loss to the minimum and to remove moisture, gaseous contaminants, and a particle from 
said compressed-air flow; / -, o ^ 

- A means to cool the aforementioned compressed-air flow to the temperature below 0 degree F (-17.8 degrees Cy, 

- A means to filter a particle from the flow of said cooling compressed air. ^ ^ ^ 

- Means made into the pressure which the flow of the aforementioned cooling compressed air is expanded and 
exceeds a little temperature of -100 degrees F ("73 degrees C), and ambient pressure; 

- A means to introduce the flow of the aforementioned expansion air into said heat insulation means; 

- A means to remove after contactine |ow-temperature air on said goods from said heat insulation means and 
cooling goods; 

Equipment of goods cooling which consists of . ^ . • ^ u *u ^, + 

[Claim 7] Equipment of claim 6 with which a means to cool said compressed-airflow is characterized by the heat 
exchanger and removing low-temperature air from said heat insulation means, and using it for cooling of said 
compressed-air flow by said heat exchanger. • • . 

[Claim 8J Equipment of claim 7 character^ed by providing a means by which said equipment introduces said air into 
said heat exchanger after removing an ice particle from said air removed from said heat insulation means. 
[Claim 9] Equipment of claim 6 characterized by said heat insulation space being the freezer compartment of a 
spiral, collision uptake or a tunnel bott m 

[Claim 10] Equipment of claim 6 character^ized by being the multistage compressor with which said means to 

compress said flow is really which activates said expansion machine equipped with a gear transmission. 

[Claim 11] Equipment of claim 6 characterized by being the pressure fluctuation adsorption unit with which a means 
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to remove moisture and gaseous contaminants from said compressed-air flow is equipped with the particle trap 
which cools a particle after removal of moisture and gaseous contaminants from said compressed-air flow. 
[Claim 12] Equipment of claim 7 with which said equipment uses a means to sterilize the air removed from said hea 
insulation means after heat exchange and said air. at an elevated temperature, reproduces said means, and is 
characterized by providing moisture and a means to remove gaseous contaminants from said compressed-air flow. 
[Claim 13] Equipment of claim 12 characterized by providing the blower which is made to pass said means for said 
air compulsorily at an elevated temperature, and removes moisture and gaseous contaminants from said 
compressed-air flow. 

[Claim 14] Equipment of claim 6 characterized by being the compressor with which said means to compress the flo 
of said air does not use petroleum. 
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DETAILED DESCRIPTION 



[oooif ^^^^'•'■Pt'on of the Invention] 

[Industrial Application] Said cooling air is especially used for the installation to goods, for example, the freezer for 
quick-freezing of food, about the approach and equipment with which this invention cools air to very low 
temperature. 
[0002] 

[Description of the Prior Art] U S Pat No. 4,315,409 and No. 4,317.665 are indicating amelioration of a very-low- 
temperature freezer using air by very low temperature which is indicated by U.S. Pat No. 3,733,848 and No. 
3,868,827. If the air taken from the air which surrounds, the equipment, for example, the food freezer, cooled, is 
cooled in temperature of -180 degrees 0 or less and it introduces into a freezer at this temperature, quick-freezing 
of goods will enable it for this freezer to perform with the equipment of the above-mentioned United States patent 
In the food industry, such a freezer carries out food refrigeration and finds the directions to preservation and 
loading of food. 
[0003] 

[Problem(s) to be Solved by the Invention] After the advanced technology samples a part of refrigeration by 
repressing and expansion, it depends for it on recycling from a freezer compartment and it is making this low 
temperature attain surely The problem which arises in because of that of said recycling equipment is concentrated 
on the fact that the U.S. federal government needs perfect cleaning and the environmental sanitation of this kind of 
equipment Generally the disconnection for cleaning is not easy for the recycling equipment systematized by the 
equipment which is equipped with the thing of large-sized equipment for example, a compressor and of the same 
kind [ other], and takes the air from ambient temperature to the temperature of -180 degrees C (about -117.8 
degrees C). Therefore, since such equipment reuses atmospheric air continuously, it tends to cause recyclmg of 

L0004J This invention relates to use of the gas super-low warm air refrigerating cycle which generates low- 
temperature air very much according to a series of intercooling processes of a compressor and a turbo expansion 
machine. Quick-freezing of goods which supplied said low temperature gas to the heat insulation closing container, 
and is contained inside said closing container is attained. First the food with which the usual very-low-temperature 
food freezer is sufficient as such a closing container with food, and it is frozen is [ about ]. -It is contacted with air 
at the temperature of 200 degrees F (about -129 degrees C). If the air which was sampled from said heat insulation 
room, or came out goes into said eauipment and heat exchange is carried out to the air cooled, it will be used for 
the expansion after being poured into said heat insulation room. After canning out warming of the sampling air to an 
elevated temperature, reproducing eauipment and removing moisture and gaseous contaminants from compressed- 
air flow, it is made to cool and expand After applying a part of sampling air to sterilization, it uses for playback, and 
it discharges to atmospheric air after that Thus, this approach of this invention prevents generating of the problem 
[00057""'^"*^°'"'°'°*^ equipment, without depending on recycling of air. 

[Means for Solving the Problem] The 1 st embodiment of this invention is a process which it is [ process ] the 
approach of generating a frozen ambient atmosphere, and passes a particle filter for the flow of perimeter [ - ] air 
inside closing space.; 

- Process which compresses the flo f the aforementioned filtration air and is made into high pressure and an 
elevated temperature; ^ 

- Process which cools the flow of the aforementioned compressed air to the temperature of a perimeter 

environment and approximate temperature; 

Process which maintains almost same temperature and pressure of flow of said air while removing moisture and 
gaseous contaminants from the flow of said compressed air; 

- Process which cools the flow of the forementioned compressed air and is made into the temperature of 0 degree 
F (-17.8 degrees 0); ^ 

- Process made into the pressure which the flow of the aforementioned compressed air is expanded and exceeds it 
more slightly than very low temperature temperature and very low temperature atmospheric pressure: 

- Process which introduces the flow of the aforementioned air into said closing space by very low temperature; 
Process which does not make said ' in-tfoduce into said heat insulation space although it removes after 

carrying out warming of the air by contactinS said air from said closing space, and goods are cooled in such closing 
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space or closing space is cooled; . 

since - let the approach of the becoming frozen ambient atmosphere generation be a summary. 

[0006] the equipment with whth the 2nd embodiment of this invention cools goods to the temperature below -100 

degrees F (-73 degrees C) ~ it is - the heat insulation means and; which put in the environment which consists of 

said goods cooled and air cooled by the temperature below -100 degrees F (-73 degrees C) 

-Means which stabilizes the flow offiltration air at ambient pressure and temperature: , x . * 

- A means to cool the flow of the aforementioned compressed air to the temperature near [ without loss of a 

- A means to sCp^^'Ssure loss to the minimum and to remove moisture, gaseous contaminants, and a particle from 
said compressed-air flow ^ / o j ^-v 

- A means to cool the aforementioned compressed-air flow to the temperature below 0 degree F (-17.8 degrees C). 
A means to filter a particle from the flow of said cooling compressed air; ... 

- Means made into the pressure which the flow of the aforementioned cooling compressed air is expanded and 
exceeds a little temperature of -100 derees F (-73 degrees C). and ambient pressure; 

- A means to introduce the flow of the aforementioned expansion air into said heat insulation means; 

- A means to remove after contacting low-temperature air on said goods from said heat insulation means and 
cooling goods; 

[0007] cooling which consists of **♦♦♦**♦ be a summary. 

[Function] At the temperature eenerated by the mechanical-refrigeration machine which uses chlorofluorocarbon or 
ammonia as a refrigerant, one of the important problems which freeze food using a mechanical-refngeration machine 
has especially received loss ofTntense dehydration, and flavor and quality, when ultimate consumers use food, the 
goods frozen and. A mechanical-refrigeration machine is [ about ]. -Low-temperature air is generable at the 
temperature of 35 degrees rf^L.T^ degrees C). By common knowledge, the very-low-temperature food freezer 
using liquid hydrogen is us^fuuT^..J^ntion of superfluous dehydration. However, the very-low-temperature food 
freezer using the super-freez nV mixture for example, the nitrogen, or the carbon dioxides other than air is 
expensive, and. moreover, has the problem of insurance discharge of evaporation super-freezing mixture of the 

[0008] Use orair isTo'lsibteTrIhe aDoroach and equipment by this invention, moreover, the amount of frost of a 
freezer is reduced using very-Iow-Jemoerature refrigeration of advanced-technology equipment, reduction of 
maintenance time and costs can h« oerformed. and the additional advantage which can improve environmental 
sanitation according to the fact of using air with a true open cycle configuration, further can attain all the 
[0009]''^"^'^ ^"'^ ^"^'^'^ progression in qualrty. 

[Example] Equipment 10 is equipped with the heat insulation closing space 14 with reference to drawing 1 . The heat 
;nsulation closing space 14 sCs v.e"-known swirl, collision uptake type, or tunnel-type the freezer for usual form 
food technically especially. The flow 1 6 of the air which passes along the flow 16 of the air which an average 
diameter filters 98% or more of a nLlrulate matter with a magnitude of 20 microns or more for the heat insulation 
closing space shown by 14. and passes list kind of particle air filter 20 is taken in. and it cools. Filtrat.on a.r .s ed to 
a multistage compressor 24 v^a . t !f . ^ 22 The range of the temperature of intake air is about 25 degrees F (-6.7 
degrees C) thru/or 105 degrees F (about 40.5 degrees C). and pressures are 14.1psia(s) (97.21Kpa). A compressor 

24 is equipped with ir,tercoolfng with a ^"'^^^^ ^^"^ '^^^ ^"1*^" ^'^ """""^fffr, 

comes out of said compressor ^t l * i QS Dsia(s) (1365. OIKpa) and the temperature of about 200 degrees F (93 
degrees C). the ** which a cLl^ ootids said compression and heating air to an aftercooler 28. and does not 
bring about loss of a pressu Lid cor^pressed air - the inside of **10 degrees F (about -12 2 degrees C) of 
ambient temperature — cooliW — duit — 'e^'^s *° ^" eliminator 32 by 30 course, and water is removed 

from compressed-air flow Th« „ * ^ an eliminator can perform well-known processing technically via a 

conduit 34. said compressed-air ^ ''^'Tlir conduit from an eliminator 32 - it puts into the box 38 possessing at 
least two containers 39 and 40 into which molecular sieving for removal of an ingredient, for example, moisture, and 
gaseous contaminants was put ^o these components led to 36 course, and an oven / particle removal and 
schematic drawing shows It is uf h^Isides the last amount by the class situation of an ingredient included in 
said containers 39 and 40 th*. 21 ^f^minants. for example, the carbon dioxide, of a steam. The closing 

motion valves 42 and 44 reZ JTf ^T.ioment 38 have, and said containers 39 and 40 become on stream 

[ common knowledge ] technicallv T ^MesTt to reproduce. Moreover, said oven and particle removal collection 
equipment 38 are equipped with thJ"" J if±raP 46. and few stealing-off screen ingredient or other particulate 
matters in said com'preTsed- r fll: 'are remo ved. It is [ about ] so that compressed-air flow may be led to a heat 
exchanger 50 via a conduit 48 from ! ^ Z 46 and pressure loss may stop compressed-air flow at very few 
amounts. -It cools iri tempeSurrof 90 d^Jrets F ("68 degrees C). Said cooling compressed-air flow is led to a 
conduit 56 through the particle strained M vi « " from said heat exchanger 50. and it introduces mto the 

turbo expansion machine 58 XotecZ If la\di turbo expansion machine is equipped with said particle strainer 54. 
said coolant gas flow - said tuln « ^ machine 58 ~ a conduit ~ it goes 60 times, comes out by the 

temperature of about l^Tt^tlTr^H% ZTrl^^ ^""^ "^^""^^ '"•"''^'^^'^ (104.79Kpa). and is poured 
into said heat insulation space 14 rnli fX-ieeration space is generated, and the goods which are contained in it 
are cooled or frozen. Since it is in [ all ] f i******* ""^'^^ ""^^ ^" ^ ^^"^ °^ 
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capacity is sampled via a conduit 62 from said heat insulation space. It puts into ice and the particle filter 64. To a 
heat exchanger 50 with a conduit 66 Through. About -The air which goes into a heat exchanger by the temperature 
of 100 degrees F (-73 de^rZ^ C) and the pressure of 14.7psia(s) (97.21 Kpa) comes out of sa.d heat exchanger 50. 
and goes into a conduit 68 at the pressure of about 13.3 psia(s) (91.69Kpa), and the temperature of 90 degrees F 
(32.2 degrees C) It is introH.,r«d into a blower 70 and comes out of said blower 70. and said warming sampling gas 
flow included in a conduit 68 passes along a conduit 72. is introduced into a sterilizer 74. for example, an ultraviolet- 
rays sterilizer, comes out of said sterilizer 74. ft passes along a conduit 76 and comes out of sa.d equipment through 
a conduit 78 after that As another example, sampling air can also be discharged via a conduit 78 from said 
equipment Although recycling of the sampling air is never carried out to said equipment, since it is used, restnct.ng 
to playback of the adsorber of rauioment 38. therefore sampling air is sterilized, there .s no contamination of arrival 
air and there is also no adhesion of ice in recirculating air. That is because ice and the particle filter 64 were passed. 

[0010] Said compressor and exoansion machine 58 are connected by preparing an auxiliary pinion in said 
compressor and attaching said exoansion machine. It can operate with the 1500 horsepower induction motor of 
biaxial, and said compressor is applicable also to the drive of said vacuum blower 70. To said heat insulation 
container 14. although If ic 7l„+ion all equipments are attached on a skid and installation to the plant of 
existing which uses teVeezer o^^^^^^^^^^ "^^'^ '^"^^ 

is closed-loop glycol radiator equipment, and it can be used not only for interstage cooling of the mam air 
compressor 24 but for cooling of the discharge from the main air compressor. Said heat insulation container 14 can 

[Effect of the Invention] the above-mentioned explanation to air - very low temperature - generating - cooling 

n*o i i • _ . .. '■' "'^ aOOVe moiiw*' l j.U-4. A^^^A^Wr-n nf HahuHrat nn in DrOCeSS 



and product quality can be used for implementation of the food reftigeration stopped to the minimum. The 
equipment of this invention nr«wJnt« recycling of bacteria and a frost particle, and attains reduction of a stop 
therefore maintenrce Ixpense and ^"^^ environmental sanitation of equipment for fi-ost of a fi-eezer 



minimum. 
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PRIOR ART 



[Description of the Prior Arfl i i ^ Pat No 4 315.409 and No. 4.317.665 are indicating amelioration of a very-low- 
temperature freezer using air bv very low temperature which is indicated by U.S. Pat. No. 3.733.848 and No 
3.868.827. If the air taken from the air which surrounds, the equipment, for example, the food freezer, cooled .s 
cooled in temperature of -180 deerees C or less and it introduces into a freezer at this temperature, quick-freezmg 
of goods will enable it for thk fr««^er to perform with the equipment of the above-mentioned United States patent. 
In the food industry, such a freezercarries out food refrigeration and finds the directions to preservation and 
loading of food. 

[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

grawinajj It is the schematic drawing of an approach and equipment by this invention. 
Description of Notations] 
10 Equipment 

M Heat Insulation Closing Space 

Flow of Air 
20 Particle Air Filter 
22 Conduit 

24 Multistage Compressor 

26 Conduit 

28 Aftercooling 
30 Conduit 
32 Eliminator 
34 Conduit 
36 Conduit 

38 Box (Equipment) 

39 Container 

40 Container 

42 Closing Motion Valve 

44 Closing Motion Valve 

46 Particle Trap 

48 Conduit 

50 Heat Exchanger 

52 Conduit 

54 Particle Strainer 

56 Conduit 

62 Conduit 
64 Particle Filter 
66 Conduit 
68 Conduit 
70 Blower 
72 Conduit 
74 Sterilizer 
76 Conduit 
78 Conduit 



[Translation done.] 
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